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(54) CHANNEL ESTIMATE DEVICE FOR CDMA SYNCHRONOUS DETECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate a channel with higher 
accuracy by controlling a weighted coefficient at channel 
estimate based on also correlation between pilot signals not only 
on the correlation between an estimated value of channel 
information to be obtained and each pilot signal. 
SOLUTION: The channel estimate device is provided with a 
channel estimate value generating section 1 1 that generates a 
channel estimate value as to channel information by multiplying 
a prescribed weighting coefficient Wj G = 0-3) with each of 
plurality of pilot signals and summing the resulting pilot signals 
and with a weighting coefficient control section 1 0 that controls 
the weighting coefficient Wj in the channel estimate value 
generating section 1 1 based on a correlation among plurality of 
the pilot signals and the correlation between plurality of the pilot 
signals and the estimated value of the channel information to be 
obtained. 
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0 3 tt±aufe^-^*;Ht«a« i ©*l i W&WkT&r 
rny^BTC*** 1 * c©H3CjS*-r*-+*;i/jf£»SB 

r (tq, r ) = Jo C27rf c (v 
£UT*«>3£-5tC&^TV>£o f:«U £©5S (7) 

tss^-c, t qjr tijwvvtnownm, Jo o « 

[0 0 3 8] lftC£5, fi&ttCmSSB 1 0 fct, 12 1 
(ti.j ) £*£*@HfT5!JR( k ) , fflS^hW 1 ' 

W8B©SC (5) **JW4Ci:TJ, wj * 

[0 0 3 9] fefiU £©*§£\ CDMAffl©^ti)S-r 
tt, TPC(Transmitter Power Control) iWmsg 
7 — CiS Cfcj&S' < 7 -®$OT*sff & t>tlX V > 5 
±MLfeJ;5£^i&3SJKv*>£ffi||7 ; -*r (t 
i,j ) JWUbfemaWftR wj *s^©T 

PC£#jSL,T^&lMtti:&5©T% TPCtJtebfcS 
*ftWfl» wj (ZmiE*ff3ft'5 ! fia!* J »5 Ut^T'S 
6) o 

[0 0 4 0] icioc, *as&0i©*-**;u}tJE8« 

1 (H*ttt*ifc£«5 1 0 ) Cfcftfcfc. frWDfUBfi) 

>^*ttc*ufca*«-tt«» wj ©jfeg • «y»£frfc 
[0041] %immftm<DW,2mm<DWiw 

m 5 fcfcH l Ci 5±jfibfc^-v*;i4t 5tsa i ©^ 2 % 
[0042] ^-r^2' au matrnwi 

SB 7) ^^Silfc^+^UjffcttCS^TT 5 -*® 
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T^SMitfJIfctK **«B»TJHU *IHJf€a$8#, 

-f rfSCtBSS^-^r (t q>r ) 
c) t q>r D • • • (7) 

[0 0 4 3] O^t), *SS2«J&W7tt, W7x-j; 
>^iTt% «^Fa©ffiHfB(i«^P^©HPBT-^S 5 3 
#/Vfo* MHOffiHT'— *fc*to*©K^ ^ 
-fny h CiDxtr-^i^ti^fflt S i ^ CS:^ t ^ 
5©-efe-5o £ *lC <£ tK **f*»*»y£ffi 1 0 HU ffi£PJ 

[0044] hp*» «#ftwftjt» i ofct, mxam 6 
^nfc5=-^ft^ (eiT> fi«e«9i:v^) mvmm 
■ isit- T##©*iH:WRftT < srita-au ms • t 

*d©¥*9«*ft***5fc«&s /Wnjrh^D^rt 
T-SW K ¥±Sf b Ufe->> >i*;iHBc k BBS© -> >#;MR£ 

w\ ^gfl^«^•c■ov^T^)ft^t¥JS<b1-s 

S7) o 

fcRHRfcbTs S IRJt^a5 9T**«)?)n*:S IR£» 
{cffiWfT?iJR( k ) ©S»©^^n?.M^ • =FttA»«Mt 

8) , ^ne.©fflHff?UR( k )^ffiii^^ h;ur 0 ( k ) 

^£«v^T, 3C (5) CJ:*»fffc»fibT«#WW-«R 
wj &*©S (Xff7S9) o 
[0 0 4 6] 3©<tolC, *»2SS&«©^-fr*;Hf* 

(tT-^<5 ; -^fi^aJ^fe*^^S!c wj ©^B#© 

tmfc-ra©^ i5j»flE©Av^+*Mi*«*4i« 

(A3)ii mmmnm 3 mm<Dmm 
0 7 aia i c «t d miM bfc^ * *;i4t*«E« i ©B 3 £ 

tT±Mbfet)©tiH]«©^-r »^2' at«s*i*» i 

*J^SP 1 3 ©tHft^aSEffc? 5 ' ^ffl«*» 1 4 CSgR 

[0047] dciT-> ^s-jism^s' f±, ^ti^en> A 




(8) 



;i/#£tt3!ffi-rS4>©T-&!3, *ffS16' lis -en-? 1 

^fg^tm^©a*fttt^ wj (0 7 j = o ~ k 

-1 : k«2W±©g#$S0 *m.W?Zt>(D'C&Z>o & 
©h|5H»0fc©T-&3o 

[ 0 0 4 8 ] oi: ?) N *mZW<Dfr*)lffi£.%iW 1 

@ 5 ^-rm^^x, *)mim>&8$!> i 
ox-, mfrttttmzmi o&, {swefB^cjiiff-ram 

[0 0 4 9] SP*n a#f*H*SfeSHRl 0& N 0!l;Lfc£08 

fcfiWC bT> ^-f d y HHZHflgWfcfflS l 3 T<KW£ 

^-^SSCsS; (5) CJ:3**&*afiUT*#ftfW-« 
ft wj £##>£:©*> Uf>y7"S 10-8 12),^ 

aSlOO) UfcflttSfi*|*«^®«#W-W«» wj £: 
1-£ U^y^S 1 3) o 

[0 0 5 0] d©<fc-5f^ *Sg3^#J©^**Mt;t 

^ticiftit *-*;M/|i«tt£ja»i it©*-** 

( a 4 ) « i mmmvm 4 mzwnmw 
m 9 {±0 1 1 <t d mm. u fc^ + *;u#tj£&g 1 ©sg 4 % 

;ntsssu±< ai{c^-r4.©cifcbT> ±tbt, 
ffln«i«a5 8 §7 03tfioo-i £&ire±f3© 

fc bT«ja£*u >#1 0 hip 
[0 0 5 1] RAKE^flUfiSl 0 6, #7-f ># 

1 0 0 - i c*ttaiaat»ffl5 1 o 2 - i , nuts 1 0 5 

-itt«i*niai 3fc£Dffli&L&fe©i:n«©*© 
ftfc^*;t^5Mhj£ffilfcg|5 1 0 2 - i*>e>©i£J£m 

t ommmmm *mm b t-gc £ -a- 3 © t* s 5 , 
[0052] 

^-vy^fom&iimmmmx^^-t-rx^, ra 

KE-&a*ff«:"5 7^>3tfl 0 0-i (Xtt*WV*-5" 
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fflH^-* (fcfi U SI Rttg-7 -f £##>T 
¥±Sfb1-£<fc-5C&-?T^3©T-£3o SIRIi 
#7-f 1 0 0- iT-S^5©-e#7-f >^f 1 0 0- 
i©S I RmM39K.X-oX^y 4 ># 1 0 0- iftC 

[0 0 5 3] iftCi^ m#ttttite£« 1 OfB, ffl 
HJf^gB 8 ' 7?©¥^bt«t 5!itJS©fp]±bfefflll7 ; - 

\mik wj &#y£ (ffjfli) -rs©-e, iSfit&fc^**^ 
AMR wj ©^r;i/=fUXAti N m2{r«t?)H!ijiBbfct. 

[0054] (b) m2mmm<D®m 

mi 0tt*»W©»2|SaBKJBfcbT©CDMA|R||l8tft 

^©n ofcs%-r?-+*;i«s««i a«> mim 
m&mcom i t^-rt»©tji:bT, 1 o 

C«*T«»ft»ftJ6« 1 0 Atflfctf&ftTV^ajSi)** 
«:So flb©*JffiS?R (HlCj5%rW^i:lR|-«» 
Sttbfefc©) tt^n-eti01tcJ:t3Hu^bfc*)©i:P] 

^©tcD-r-feSo 

[0 0 5 5] ^it% *JB2iaB&JB©a*«'ftife«« 
(^H a v hlS^jKfiiJflliS) 1 0 Att, IBSLCD/W D y 

t)^ *ut3©fflH^^ wi/r 0 ( k > ) ^c:*-i5v^T^ 
;w«i*ffi^g«i5i l-ec^^m^ffic^tffiffl-r 
5;Wd>j MSSffiiOT-rst)©Ts ^^T*tts ±lB©ffi 

^^;ufi*fi^fi£a5i lTcft^i/^ft©^^ 

[0 0 5 6] itlC <t 5 > Mfrmm%.® 1 0 AT-{±, 

«i«iai nc^tidCs s-rtisJi^a5 8T-*»e. 

n5/Mnv MBOfflH^-^fcS IRJ|£«S9T?#«> 
?>tL5S IR^;(cSo*v^■rfflH^ h;t/ro( k > 
S (7f>y7'S 1 4) o fc£U ClC^fes 
HWOf b (XiWni/h/n^) ffl±<Dl®m 

(t^^-^) ©ffl»fitroi ; S:> r 0 i= (ro +ri ) 
/ /2h^-T5 0 Sfcs r 0 , r x JiSIR 

««»9icj:t)*«>e)nfcs iRcatrs^TJt* •t* 

[0 0 5 7] ^Ut, 1 0 Att, f#5>tl 

tzfflm^P hJlroW ©g^©o*.»ipfifiJ;!3'fe^;^ 
v«S*©», *!l§©]gvvi-r ny h©^*5=-v 

*;Ht*Cfflv^a (xf'yys 15). tfiRtf, a^fi 
ro. 5j kUfe^ r 0. 5j»qD>^ 
Couttt^oi^lt^SSt wj ft roj fcu r 0. 




(9) 



5 j fiLhWo* hEov^tt^cSatftfrftifc wj 

ri. oj t-rsciiiAs#^.e.tiSo 

[0 0 5 8] d©J;-5E, *»23H«BKJB©^+*;Ht 
3BR«lACJ:ntfN tKR©;HD5»hi:*»i^Sf 
+• ***!*©»£« fcofflHfiCJte *Mfts£ E 
fflv^*^-fnybR*WB«iC«IW-r*£i:CJ:!), ffi 

■C**©Tf, ^©ffiv^^^i^t^&frfcadfctfT* 
15. WE. ddftk ^l*SSBffiETt5iBLfe^ 
(5) ©«JW*&Sfe^©TS iSBSfc7-+*;i4B£*SS 
•SIT? 5 o 

[0 0 5 9] Sfes #faHB»T?4>N SIRjfSffl9C 
<£ S I RftaSEfflMffJURtM ©fSRE^ 

Sft^lt^ • T&J5k9'£l&*b;fc±T\ ffiHK* h;i/r 0 
(k) £j££ bT*tf) 5 ©T\ it) i«»£fca#{t ItflMK 

m i ^jb&js©* i ~^ 4 ^^sEjgffl-rs c t> wti 
[0060] m3mmm<Dmw 

Ml 2 ttJtc^^©^ 3 fgBfSMMZ. bT© C D MAp]$M$ 
S[ffl^^^;uJf^?S©filJ^S^-r^n y *BTC&4 
d©Ell 2 C^f?- V*;HtSEK« 1 Btt x fl* 

S6j$g©m i e i t) i»&bfc*©fc*ft*ftRi«©*"f 

^n>yb«0lll? (Tsiot) 5ft*fc*.S«J&\ HI 
#i§6A, 6B, 19A, 1 9B, frlJHgl 6, 

-So 

[0 0 6 1] 3dT% ±I3©iO»S 1 6 i±> SffifSt? 
(T s i 0 t) 5EJ:!)»e>ftfc*a»M©ttR©^'fny 

b©5^©— sp©^ d y Mn±&Aog:-r34>©'T?fc 

5, TJSffll 7tti©iPJH81 6T»6n«:-'WOy h 

ik ««« ^ & £j&-r a & ©t- & a o 
[0062] o*?k cn6©*nntsi 6, 7 
&tfltH£M i 8 a>e>j«sfiMNi. «»©;m d>^ 

©3%©— fiPfflvW a v h©**PH©a*«!ft«^* 
««*Afl!ll9£jAS 2 0 i: bT*&t W 3 <fc a E 
fct>T^4. £gJH8 (fflKfitSIStSP) 19A, 1 

(i^i:±13©— SB©^ n » h^©ffe©/W oybJ: 
©«£ 5 d E J; 5 ±E©«**«ftflrei:fl!!©;<'f o 

* hfc©ffi»tt*»*TS4>©-ca{K nuts 
was**) 6 a, 6B(±, dne>©m#ni9A, 19 

Bf»6ftfc*|glfit£±fB©ftil©/W P » MS^©a<fr 
[00 6 3] fc:}b\ jODffSC 7 tt, ±a3©-»©;M n y 
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{I&£i&f 3fc©T-fc3o d©£-5&fltfigE,£!X ^ 
3 USEff^i©^ * *;H&£gg lBttt, M£ 1 SW» 2 
HUBBUB© <fc o EftBtfBfiSiJ bfcfflg|{B©ttfc> t)E> sfc 

sf»H©^-f a » mb©— ^ft^^bbTamj^srs 

di:E<k!)f#<bftSfii (ffiUfit) &flfc&©;Vf n y KD 
Afrft-ttiibTffl^SdfciST-^So d©£-5E*BHfit 
i:b-a8B#fifi&ffl^Sdi:EJ;t), 7x— yy^aaftE 

[0 0 6 4] (D) *©flb 

±5Ebfe^lSU t ^2^S2ff^fi±. ^rnts 
S IR£fflV->3£5Eft^T^3A^ SIR£fflV>£i:< 

ffflSP) ttKESqH6T?»5. ^fcs S I R©*Eat-3^T 

^^^•;i/if^Efflv>s/Un>y hgt&f&jfflJ-f3,fc5Eb 
Tt>J:V». 0iJiU£> MMF • TWrtKW 1 **^^*^ 

6>*i&feJ(l^fiS-e4.IEfflt&flti:«:S©-es H**<T*A 
^■©fiEjiStTf-v^i'JtSEfflviS-'^'f h©i/> 

[0 0 6 5] $C>Es d©<ta^JfflI4±IB©#*S©fJ 

^E«a^to-y-T®ffl-r3dtfepjfgT-feSo ^bTx 

©T-f±^<s *«W©j8Bft3aJ8ib«:^>«l|-C«^a9& 
bTHSEi?-3;rfc# T .g-£ 0 
[0 0 6 6] 

[*?B©»JII] W±PiEbfc«taE> *fBBOCDMA 

©JE^ffii:©fflBlfcE*^V^-C. ^^^fi^fittllfig 
©^^^^©^SSi:©^©^*^* 5 **.^^ < * 

E, «Kl7i-S?>^aaftK3»Sbfc«»teS*«-H-« 
^*#^Sdi:AST'^> ffi«p a n H©3ft#*fctt1£^fi 

[0 0 6 7] Sfcs *»W©CDMAB|JH««Effl^-V* 
;i4t3®R«E«tn«, tMScoy W a » MS^sfca&S^ 
t^-v^;i/t^©Ji^fitfc©fflllfitE^bT^v^;n« 
tC^5/HUs» MK4*SWE^JfflJ-rSdi:EJ; 

ffiH©KvvWD<y h©**^-+*;i/J6j£tfl|v^4 
ck#7?»5«Df, Wft©fliv^^-^*;i4i3£SSiacff 
«:5dtAST-^-5 (itS8~10), 

[0 0 6 8] £e>E, *«?8©CDMAHJa»«ffl^-V 

^;i/«i^eE«tn«, sR5i»H©^v d 9 vmo-Js 

fit) ^ffe^'©^-!' a y h©fi«^M»i: bTfflv>s©T\ 

[Hia©fis#&siBj] 



(10) 
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[El 2] J|H3l0BKJI8O^^*;i4i««E«ffliM^ («* 
ftttifctTVUrfyXZO Sitter 5 fefii©7D-ft- 
M?&£o 

[ei 3 ] % i ^ss^iic^v*;^ femn&m i ss&ai 

[0 4 ] « 1 £?&«©*• ■* *;i4f £igEB©»^ (fi^ft 
tt&^^lO'yXA) S|ftB^Sfcto07D— — b 

[ia 5 ] & i mmmtDT**frffi£8m.<m 2 sa&ai 
£fs-rxDy^0-e&So 

ltjfc£7;i/JUXA) Sifter SfeftC^D-ft-b 

[0 7 ] « 1 i»,ioft*;«fici 3 

£^-rXDy^0T&3o 

[08] fg3^#J©^*Mf^«©IW^ (M*ft 

[0 9 ] « 1 rnmrncD^- * *;nts£aie©fg 4 

$rmi"XD y^0T*&3o 

[010] *»W©*2iai^»i:b"r©CDMAMW 

8*»w**;u!f*SB©«f&£5vrxa ^^mx-s 

So 

[011] 1 2 iJBfjiof 0\ 
4vv \>mm} ■&mmt&tz.ito<Dyv— hx$. 

So 

[012] *»lB©SS3iaB&»fcbT©CDMAraJH 
ttSfflf-**;i4t*Sllt©«l«*^-rXD '^Efii 
5. 

[013] DS-CDMAffl©»»»K*^*«®IR 



0T'$>So 

[014] »i3RC:ftttS^+*;i4i£»©*fifc*SVr 
XDm/^EIT-SSo 

[015] ;Wd>j hft^ftfflv^fcfteiSW*©^-*^! 
^J*^-T0T-feSo 

[016] mtvmfrmi-mmzmwrztzisbcDms^ 

1, 1A, IB CDMARBHttaEfflf-^^JfjeRa 

2, 2' Xfy^ 
3 SHU*? (T s ) 

4, i6 tmm 

5,5' X9EJR7- (Tgiot) 

6, 6', 105-l~105-n m.Wm 

6 a, 6B mw%s 

7 aons* 
8 

8' fgWJtSggP (tt3iffiH^«) 

9 SI Rjf 

1 0 m#tt»-»ae« 

1 0 a mfrttv&sm ou o * hflreftffjfflifls) 

1 1 *-**;Hfj£tt£riai5 

1 2 &Xri8Kttfflas 

1 3 {S*J«SB 

14 m^m 

1 5 SMflSgB 
1 7 ¥±9SP 

18 tgiUft&gB 

1 9 a, 1 9B mnm mmmtmm 

20 »xmtm*£jm 

ioo-i~ioo-n y^ytf 
io2-i~io2-n isasmas 

106 RAKE -nfifeoP 
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[02] 





r 









am a v v \% % RA o * a SB ^ - f tr 
SIR tffcfflflfl'V? NI/£J5X 

tafcaKf-^t^ffllHl roi « 
rot= <ro + ri )/2 £"33* ) 



S1 



S2 



*B flfl -Y 7 h J U JgL t>* ;fi AS W ?>J J: 'J /* 5 



S3 



[Ell 1] 

CEElD 



SIR *rfc*gM>7HU&Jflfc 

( 4?'J Z. \? - # (*1 fll'l fl/WD v h7"D v 7 

fc *fc gfc f-5 unmffl roi is 
roi =(ro-t- n)/2 1 7 5. ) 



S15 



Gil) 
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[04] 











— S4 














[ 






— S6 



(16) 



[H6] 



CHILD 



I \'i Q v; H ffi ^ jyi A r> u « f l & u ft ijg-f ffl <o 



f BPjfl T - y ^ if S I R *> N h *S flfl *Y7 HL> 0 

f&&? -7fc^*§gfl roi it 
roi =(ro + n)/2 



5! 

fB $ A" 7 h lb ^ ^" *g gfl m'J J: 'J nr 5 ii H 
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[08] 

( ) 



S10 



ffl Iff T - 7 5 1>" S I R # £ *fl S3 - V 7 h /t/ 4 JSE 
roi = (ro + n)/2 tti.) 



S12 



j v-t n «/ h <S * l - *t 5 &*M=r i-r -fifties 

a%l,T 4&W1Ei%%<nM.* M 4*«Ct: 



S13 
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[09] 



100- n 
J 



100-1 -I-^ 



7< v/?" n 



7< vff 1 



102-1 



15 

1 



4BM 



.8' 



SIR 
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MM On* 

-f£Jf«B#ON 1 — ITS 
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100-1 



100-n-- 1 



lOO : 



[013] 
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=fc 
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104-1 
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1 




1 — 
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(72)^BJ# US — F*-A(##) 5K004 AA05 FA05 FB00 FD06 FF00 

*M«l|ftJIWrp*KE±*Ba*4Tg 1# 5K022 EE02 EE13 EE35 EE36 

1 ^ S±5l*iS#ttl*] 5K052 AA02 BB08 CC06 DD03 EE38 

FF29 GG03 GG19 GG20 GG42 
5K059 AA08 BB08 CC03 DD33 



